Age-dependent ventricular response to pressure overload. Considerations for the arterial switch operation.
Success with the arterial switch operation for D-transposition of the great arteries and the concept of left ventricular suitability for systemic work stimulated this literature review of the age-dependent mechanisms in normal cardiac growth and pressure-induced left ventricular hypertrophy. Normal postnatal myocardial growth is markedly influenced by hemodynamic factors. It consists of an early hyperplastic phase of both myocytes and capillaries that is followed by a myocyte hypertrophic phase. Similarly, imposition of a pressure overload induces both myocyte hyperplasia/hypertrophy and increased angiogenesis in neonates, but only myocyte hypertrophy at a later age. The functional consequences of ventricular hypertrophy are the result of adaptive and nonadaptive changes resulting from the overload stimulus, for example, induction of protooncogene expression, myosin isoenzyme shifts, degree of coronary perfusion, responsiveness to beta-adrenergic stimulation, and myocyte capacity to re-accumulate or sequester cytosolic calcium. Strikingly, both the capacity and the rapidity of left ventricular hypertrophy decrease with increasing age. This experimental information supports the current use of primary arterial switching for neonates with D-transposition of the great arteries and the use of "rapid" two-stage arterial switching in infants more than 3 to 4 weeks of age; it raises some concern about the practice of late retraining of the left ventricle in cases of failed atrial inversion operation.